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Introduction
Several ternary antimonides of the lanthanoids with late transition metals were found in recent years: LnT4Sb12 with T = Fe, Ru, Os [1, 2] , LnT2Sb2 with T = Mn [3] , Ni [4] [5] [6] , and Pd [7] , LnTSb? with T = Mn, Fe, Co, Ni, Pd, Cu, Ag, Au [8] [9] [10] [11] [12] , Ln3T3Sb4 with T = Cu [13] , Pt, and Au [14, 15] , LnTSb with T -Ni [16] , Cu, Ag, Au [17] , Pd, and Pt [18] [19] [20] [21] [22] . The ternary antimonides of the present paper are the first compounds with the transition metals vanadium and chromium. Some preliminary results of this work have been re ported previously [23] .
Sample Preparation and Lattice Constants
Starting materials were ingots of the rare earth metals (Rhöne-Poulenc, 99.9%), powders of vana dium (ABCR, 45 mesh, 99.7%), chromium (Ventron, 140 mesh, M 3N ), and antimony (Johnson Matthey, 325 mesh, M 2N 5). Filings of the rare earth metals were prepared under dried paraffin oil. Adhering iron particles were removed using a magnet. The oil was washed away by repeated treatm ent with dried (Na) hexane, and this in turn was evaporated under reduced pressure. The fil * R eprint requests to W. Jeitschko. ings were only briefly exposed to air prior to the reactions.
The compounds were synthesized by reaction of the elem ental components. Polycrystalline samples were prepared from the starting compositions L n :T :S b = 1 :1 :3 by annealing cold-pressed pel lets in evacuated and sealed silica tubes for 3 d at 600 °C. The prereacted products were then ground to powders, cold-pressed, sealed in silica tubes again, annealed for 2 -3 weeks at 800 °C, and quenched to r.t. in air.
The single crystals of CeVSb3 and CeCrSb3 used for the structure determ inations were isolated from samples with the starting compositions L n :T :S b = 4:3:13. The cold-pressed pellets were annealed in evacuated silica tubes at 800 °C for 3 weeks and slowly cooled to r.t. (3 °C/h).
The crystals have the form of thin platelets with a silvery luster; the powders are black. They are stable in air for long periods of time. Energy-dispersive fluorescence analyses in a scanning electron microscope did not reveal any impurity elem ents heavier than sodium.
The compounds have been characterized through their Guinier powder patterns using aquartz (a = 491.30 pm, c = 540.46 pm) as an in ternal standard. The lattice constants (Table I) were refined by least-squares fits. The plots of the cell volumes (Fig. 1) show the expected lanthanoid contraction.
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Structure Determinations
Single crystals of CeVSb3 and CeCrSb3 were ex amined in Buerger precession cameras to establish their suitability for the intensity data collection. They showed the orthorhombic Laue symmetry mmm, and the systematic extinctions were com patible with the space group Pbc2! and Pbcm (No. 57). The latter one was found to be correct during the structure refinements. Intensity data were collected in a four-circle diffractometer with graphite-m onochrom ated M oKa radiation, a scin tillation counter with pulse-height discriminator, and background counts at both ends of each 012 0-scan. The crystallographic data of both compounds are summarized in Table II .
The first atomic positions of CeCrSb3 were de duced from a Patterson synthesis, the other atoms were located by subsequent difference Fourier syntheses. Both structures were refined by fullmatrix least-squares cycles with atomic scattering factors [24] , corrected for anomalous dispersion [25] . Param eters accounting for isotropic second ary extinction were refined and the weighting schemes included a term, which accounted for the counting statistics. All atoms were refined with an isotropic displacement parameters. To check for deviations from the ideal compositions, occupancy param eters were refined in separate series of leastsquares cycles. In both structure refinements the transition metal and the Sbl sites showed signifi cant deviations from the ideal occupancies. There fore, in the final least-squares cycles these posi tions were refined with variable occupancy parameters, while the occupancy param eters of the other atoms were held at the ideal values. Final difference Fourier analyses showed no significant electron densities at sites suitable for additional atomic positions. The atomic param eters and in teratom ic distances are given in Tables III and IV ters are deposited*, and the structure factor tables are available from the authors [26] .
Discussion
CeCr0 91(1 )Sb2.9i6(4) crystallizes with a new struc ture type. For simplicity we will use the ideal for mula CeCrSb3 for most purposes, even though the deviations from the ideal composition are highly significant in view of the small standard deviations of the occupancy factors. The structure may be considered as built up from two-dimensionally infinite layers which extend perpendicular to the x axis (Fig. 2) . The cerium atoms are coordinated by nine anti mony atoms forming a coordination polyhedron (Fig. 3) , which is best described as a monocapped square antiprism. The C e -S b distances cover the range from 325.9 to 333.4 pm with an average of 329.7 pm. The chromium atoms have (distorted) octahedral antimony coordination with C r-S b dis tances varying between 269.6 and 273.6 pm at an average of 271.3 pm. These octahedra share two opposite faces with adjacent octahedra to form in finite strings. These strings in turn are intercon nected via common edges of their octahedra to form two-dimensionally infinite sheets. The chro mium atoms of face-sharing octahedra (Fig. 4) are at a distance of 304.0 pm. In view of the fact that there are C r-C r bonds of 318.3 pm in CrP4 [27] , these C r-C r interactions in CeCrSb3 must also be considered as bonding.
The antimony atoms occupy three atomic sites. The Sb 1 atoms are located in a distorted trigonal prism formed by four chromium atoms, one cerium atom, and an antimony (Sb2) atom. The Sb2 atoms have a rather irregular seven-fold coor- Table IV . Interatom ic distances in the stru ctu res of C eV ,)91(1)Sb2.9i6 (4) tetrahedron with C e -S b 3 -C e bond angles of 81.1°, 82.4°, 2x124.4°, and 2x125.4°. This coordi nation is augmented by four coplanar Sb3 atoms, and thus the Sb3 atoms form a net of squares with the cerium atoms above and below the squares alternating in the m anner of a checkerboard (Fig. 2) . The S b l-S b 2 bonds of 316.4 pm are consider ably greater than the three short ("two-centertwo-electron bond") S b -S b distances of 290.8 pm of the antimony atom s in the a-modification of elemental antimony [28] , Nevertheless, this S b l-S b 2 distance is shorter than the ("van der Waals") distance of 335.5 pm of the three next nearest neighbors in a-antimony. Similarly, the S b 3 -S b 3 distances of 304.0 pm (2x) and 309.2 pm (2x) of the Sb3 coordination are greater than ex-pected for a two-electron S b-S b bond. For sim plicity and in aiming for integer numbers one may assign a bond order of one half for each of the S b -S b interactions of 304.0, 309.2, and 316.4 pm. With this admittedly crude assignment, the Sb 1 and Sb2 atoms have an oxidation num ber of -2.5, while the Sb3 atom with four such bonds is ascribed the oxidation number -1 . The volume plot (Fig. 1) indicates the cerium atoms to be trivalent and the formula may then be written as Ce+3C r+3Sb l _25S b2_25Sb3_1. Thus, the chro mium atom s are assigned a d3 system. Considering the short C r-C r distances of the chromium chains at least some of the electrons of this d3 system must be involved in chrom ium -chrom ium bond ing.
The structure of CeCrSb3 may be regarded as belonging to a large family of structures of which the tetragonal ThCr2Si2 and CaBe2G e2 type struc tures are the best known representatives [29, 30] , Some other recent examples of this structural fam ily include the structures of E u2Pt7AlP4_* [31] , U 2C u4A s5 [32] , U CuPO [33] , U 3Co4Ge7 [34] , and U 3Ni3 34P6 [35] . In Fig. 5 we show some represen tatives with antimony as the most electronegative component. The ThCr2Si2 and the CaBe2G e2 type structures were found for EuNi2_xSb2 [6] and E uPd2Sb2 [7] , and more recently ternary rare earth transition metal antimonides were reported with the F[fCuSi2 type structure [8] [9] [10] [11] [12] 
